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When will the sun die? 


By JoAnna Wendel published January 07, 2022 


Here's what will happen when our sun dies, billions of years 
from now. 
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One of the first images taken by the ESA/NASA Solar Orbiter during its first close pass at the sun in 
2020. (Image credit: Solar Orbiter/EUI Team/ ESA & NASA; CSL, IAS, MPS, PMOD/WRC, ROB, UCL/MSSL) 
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If you worry about when the sun will die, never fear: that moment is billions 
of years away. 


The sun gives energy to life on Earth, and without this star, we wouldn't be 
here. But even stars have limited lifetimes, and someday our sun will die. 


You don't need to worry about this solar death anytime soon, though. Like 
all stars, a churning fusion engine fuels the sun, and it still has a lot of fuel 
left — about 5 billion years’ worth. 

Related: What's inside the sun? A star tour from the inside out 
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A diagram showing the balance between fusion and gravity in a star. (Image credit: NASA) 

Stars like our sun form when a huge cloud of gas (mostly hydrogen and 
helium) grows so large that it collapses under its own weight. The pressure is 
so high in the center of that collapsing mass of gas that the heat reaches 
unimaginable levels, with temperatures so hot that hydrogen atoms lose 
their electrons. 

Those naked hydrogen atoms then fuse together into helium atoms, and that 
reaction releases enough energy to counter the intense pressure of gravity 
collapsing the cloud of gas. The battle between gravity and the energy from 
fusion reactions fuels our sun and billions of other stars in our galaxy and 
beyond. 


But in about 5 billion years, the sun will run out of hydrogen. Our star is 
currently in the most stable phase of its life cycle and has been since 

the formation of our solar system, about 4.5 billion years ago. Once all the 
hydrogen gets used up, the sun will grow out of this stable phase. 


WHAT WILL HAPPEN WHEN THE SUN DIES? 


With no hydrogen left to fuse in the core, a shell of fusion hydrogen will form 
around the helium-filled core, astrophysicist Jillian Scudder wrote in an article 
for The Conversation(opens in new tab). Gravitational forces will take over, 
compressing the core and allowing the rest of the sun to expand. 

Our star will grow to be larger than we can imagine — so large that it will 
envelope the inner planets, including Earth. That's when the sun will become 
a red giant, which it will remain for about a billion years. 

Then, the hydrogen in that outer core will deplete, leaving an abundance of 
helium. That element will then fuse into heavier elements, like oxygen and 
carbon, in reactions that don't emit as much energy. Once all the helium 
disappears, the forces of gravity will take over, and the sun will shrink into 

a white dwarf. All the outer material will dissipate, leaving behind a planetary 
nebula. 

RELATED STORIES: 

— The largest solar telescope on Earth snaps the most detailed image of a sunspot 
we've ever seen 


— Stunning new sun images show our star's popcorn-like magnetic field structure 
— Supernova photos: Great images of star explosions 


"When a star dies, it ejects a mass of gas and dust — known as its envelope 
— into space. The envelope can be as much as half the star's mass," 
astronomer Albert Zijlstra of the University of Manchester in the United 
Kingdom, said in a statement(opens in new tab). "This reveals the star's 
core, which by this point in the star's life is running out of fuel, eventually 
turning off and before finally dying." 

Astronomers estimate that the sun has about 7 billion to 8 billion years left 
before it soutters out and dies. One way or another, humanity may well be 
long gone by then. 


IEN SUPERNOVA, NO BLACK HOLE 
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Our sun isn't massive enough to trigger a stellar explosion, called 

a supernova, when it dies, and it will never become a black hole either. 

In order to create a supernova, a star needs about 10 times the mass of our 
sun. An object of that size would form a dense stellar corpse called 

a neutron star after the explosion. 


Advertisement 


To leave behind a black hole, a supernova must occur in a star with about 20 
times the mass of the sun. 


ADDITIONAL RESOURCES RESOURCES 


Find out what will happen to the Earth(opens in new tab) when the sun dies, 
from Live Science. Learn more about how stars form, evolve and die(opens in 
new tab) from NASA, and learn more about how the agency studies our 
sun(opens in new tab). Watch a mini documentary on the topic, The Death of 
the Sun(opens in new tab), from PBS Space Time. 
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Join our Space Forums to keep talking space on the latest missions, night sky 
and more! And if you have a news tip, correction or comment, let us know 
at: community@space.com. 
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Do the scientists say “no, the sun will not lose its 
hydrogen in 5 billion years and will fully prevent itself 
from ever being hot nor will it ever, we will never know 
for sure it’s science we are always learning” yet they talk 
about “science” all day?...... please try that last sentence 
on me “scientists?” It is a fact all scientists accept that 
the sun will overheat ending the earth. Yet scientists 
insult religion for having absolute and no theories. 
Scientists lose here! 


Scientists are now saying there was no big bang that time 
was infinite. When was the earth created if it were 
infinite? If the earth was infinite, that would take a 
miracle of some sort, something you are forbidden to 
believe in. 


